Phosphoribosylpyrophosphate synthesis from glucose decreases during amino acid starvation of human lymphoblasts.
When cultured human lymphoblasts are starved 3 h for an essential amino acid, rates of purine nucleotide synthesis decrease markedly because of a decrease in the intracellular phosphoribosylpyrophosphate concentration (Boss, G.R., and Erbe, R.W. (1982) J. Biol. Chem. 257, 4242-4247; Boss, G. R. (1984) J. Biol. Chem. 259, 2936-2941). In amino acid-starved cells, glucose transport was not changed, whereas total glucose consumption and lactate production decreased by approximately 25 and 10%, respectively. Carbon flow through the oxidative pentose phosphate pathway, measured by 14CO2 release from [1-14C]glucose, decreased by 18% during amino acid starvation. However, kinetic studies of ribulose-5-phosphate 3-epimerase and phosphoriboisomerase suggested that the ribulose 5-phosphate produced by this pathway is converted mostly to xylulose 5-phosphate instead of to ribose 5-phosphate so that this pathway produces little phosphoribosylpyrophosphate. The activity of the nonoxidative pentose phosphate pathway, measured by high performance liquid chromatography following the incorporation of [1-14C]glucose into phosphoribosylpyrophosphate, ATP, and GTP, decreased by approximately 55% during amino acid starvation. None of the enzymes of either pathway changed in specific activity during amino acid starvation. We conclude that the nonoxidative pentose phosphate pathway is the major source of phosphoribosylpyrophosphate for purine nucleotide synthesis and that this pathway is regulated by a metabolite which changes in concentration during amino acid starvation.